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VI. PROPORTION OF CHILDREN VACCINATEDt
From the beginning of the Middletown project the importance of
determining the exact size and age distribution of the population was
evident. Such information may not always be necessary in subsequent
community-wide vaccination campaigns, but since one of our main ob-
jectives was to evaluate the degree of acceptance of oral vaccine in a
typical small New England city, it was necessary to have accurate age-
specific data. The 1960 United States census figures were not yet available;
our estimates of the child population were therefore based on information
obtained from birth records, from the schools, and from the Board of
Education.
NUMBER OF CHILDREN VACCINATED
The school-aged population was determined by an exact count of the
pupils in attendance at the 14 public and three parochial schools. Of the
total 6,811, some 504 (chiefly those attending the two high schools and a
technical school) were not Middletown residents, but were nevertheless
considered eligible for vaccination.
The preschool population was estimated on the basis of the number of
births from 1 January 1956 to 1 November 1960. This was 3,367 infants,
of whom 75 had died. Assuming that immigration balanced emigration,
in February 1961 there should have been approximately 3,300 children
aged 3 months to 5 years. This figure is probably on the generous side,
but is not far off from the total of 3,121 obtained by adding the names on
the corrected 1961 Board of Education census' plus the 485 children not
listed who nevertheless came for vaccination.
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The first dose of oral vaccine was administered to 6,415 school children
and 2,650 preschoolers, representing 94 and 80 per cent of these two groups
respectively.
VACCINATION RATES
(1) Among preschoolers. The Board of Education's census of preschool
children was prepared by school districts. Although these are by no means
homogeneous with respect to social class it was possible to gain a fairly
TABLE 1. NUMBER AND PER CENT OF CHILDREN GIVEN ORAL VACCINE
Children vaccinated
Category Number of children Number Per cent
Preschool 3300* 2650 80
School
parochial 1055 1028 97
elementary 3241 3141 96
high 2316 2083 90
technical 199 163 81
Total school
Working teenagers
Grand total
* Estimated number.
6811 6415 94
95 29 30
10,206 9094 89
accurate impression of the level of the various districts. It seemed clear
that two (Long Hill and Westfield) had a larger than average percentage
of children in classes I and II (i.e. upper) families, while two others
(City and Hubbard-Bielefield) had a larger than average percentage of
children in class V (lowest class) families.
Table 2 presents data on the per cent of preschool children in each
district who were vaccinated. The base population data was compiled from
the Board of Education census and from additional information obtained
during the vaccination program. Since these counts are not entirely accurate,
the results should be interpreted cautiously. Nevertheless it would seem
that participation of preschool children in the oral vaccine program was
more complete in districts such as Long Hill and Westfield, with a
relatively large proportion of class I and II families, than in districts
such as City and Hubbard-Bielefield, in which the proportion of class
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V families appeared to be more than average. The other districts were
intermediate between these extremes.
TABLE 2. NUMBER AND PER CENT OF PRESCHOOL CHILDREN GIVEN ORAL
POLIOVIRUS VACCINE, BY SCHOOL DISTRICr
School district Nufmber No. vaccinated Per cent vaccinated
Long Hill 248 235 95
Westfield 274 244 89
Spencer 318 279 87
Eckersley Hall 145 125 86
Snow 265 222 83
Farm Hill 205 170 82
Hubbard-Bielefield 592 471 79
City 1080 894 82
TABLE 3. PER CENT OF ACCEPTANCE OF ORAL VACCINE BY SCHOOL
CHILDREN, BY GRADE AND TYPE OF SCHOOL
Kindergarten Grades
through
Type of school grade 8 9 10 11 12 Total
Parochial 97% 97%o
Elementary 96% 96%
High* 91% 86% 84% 84% 86%
* Includes the last grade of junior high, and all grades of the technical school.
(2) Among school children. There were more refusals and absentees
among older school children than among the younger; there had also been
considerably more delay in the return of completed request slips in the
case of the former. No difference was noted in the rate of acceptance by
sex. Of the 396 school children who did not receive the oral vaccine, 196
were in high schools, 36 in the technical school, 37 in junior high
school, 100 in elementary school and 27 in parochial schools. The accep-
tance rate is shown by grade and by type of school in Table 3. The rate
was remarkably constant (96 per cent) for those from kindergarten through
grade 8, but fell off steadily with each higher grade.
Of the 396 children who were not vaccinated, 306 were Middletown
residents and 90 were not. Thus there was a difference in the acceptance
rate in the two groups, the rates being 95 per cent for Middletown children,
and 82 per cent for those from out of town.
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REASONS FOR REFUSAL OF VACCINE
The reasons for the failure of some of the school children to take the
vaccine are not known with certainty except for the interview sample
(reported in another paper in this series).' However, it is believed that
in general about one in five did not receive the vaccine because of absence
due to illness; other causes were forgetfulness or the parents' refusal.
Two children were omitted because of penicillin allergy, and one because
of a recent tonsillectomy.
Among the estimated 500 preschool children believed not to have re-
ceived the vaccine, the reason for abstention is known for only 186 whose
parents were questioned by telephone. Parents of 58 definitely refused the
vaccine; 63 replied that they would be willing to come to a clinic, but
in fact did not; 24 reported the children to be sick, and 6 said the mothers
were sick; 10 needed transportation; 4 had children allergic to penicillin;
3 were foreign and could not understand what was involved; 3 could not
arrange to bring the child at the times the clinics were scheduled; 7
said they would ask their physician; and 8 who were moving soon did
not wish to start a course which they could not complete.
Twenty-eight of the 58 parents who refused vaccine for their children
gave no reason for their decision. Among the remaining 30, 26 stated
their belief that Salk vaccination afforded sufficient protection. Three
other reasons, each given once were: the child was "too young"; the
parent was cautious and preferred to wait until the vaccine became
available generally; and the weather was too bad. One parent's "fear of
polio" apparently resulted in absolute refusal to discuss the subject of
vaccination.
Reasons why 66 of the known 95 working teenagers did not come to
receive the oral vaccine were not investigated. Each had received a request
slip through the mail with the date, time, and place of a clinic set up
especially for them. As indicated in Table 3 acceptance by high-school aged
children was progressively lower with age; it is not surprising that among
those out of school and working the degree of participation should be even
less.
RATE OF VACCINATION FOR SECOND DOSE
Of the 9,187* children who received the 1st dose, only 87 did not return
for the second. Eighty of these were Middletown children, 45 in school, 30
* This figure of 9,187 includes 93 children from out-of-town. Actually the vaccine
was given to several hundred more individuals who were not on the school lists, so that
a final figure of those who received it is close to 10,000.
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preschool, and 5 working teenagers. The remaining seven were preschool
children from out-of-town. This represents a 99 per cent return rate for
both preschool and school-aged groups.
Among the reasons why the 45 school children and the 5 working teen-
agers did not return were: moving from the area (29), moving locally
(4), and reaction to the first dose (2). Of the 30 preschool children from
Middletown who failed to return for the second dose, it is known that 8
were ill and 11 had moved away. Reasons in the other instances are not
known.
TABLE 4. PERCENTAGE OF CHILDREN WHO RECEIVED ORAL VACCINE,
BY AGE AND SALK-TYPE VACCINE STATUS
No. injections Age
Salk-type vaccine <1-1 <1-4* 5-9 10-14 15-19
0 13.6 4.6 1.5 1.6 2.6
1-2 42.3 14.3 4.8 3.5 8.2
3 37.1 40.6 28.7 43.0 53.5
4+ 6.8 39.0 64.3 51.8 35.2
Per cent with 3 or
more injections 43.9 79.6 93.0 94.8 88.7
Total number 442 2650 2565 2485 1023
*Ages of the preschool children were recorded as of 1 December 1960. This is the
system used by the Board of Education in deciding eligibility for kindergarten.
SALK-TYPE VACCINE STATUS
Information as to the number of injections of inactivated vaccine and
the date the last one was received was included on the request slips.
Analysis of the replies (shown in Table 4) indicates that the majority
of children over one year of age had received three or more injections.
Even among those under one year (all of whom were at least three months
old at the time of the first oral vaccine administration), only 13.6 per
cent had received no Salk-type vaccine, and 44 per cent had already received
three or more doses. The patterns are remarkably similar to those obtained
for the children of interviewed families reported in paper III of this
series.!
For comparison, the history of previous Salk-type vaccination of the
184 children aged 6 to 15 years who did not receive oral vaccine was
investigated. Information was obtained on all but 15 of the 184 from
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the permanent school records. These records, however, are not necessarily
kept up to date, particularly when the child has already received three
doses of Salk-type vaccine. The results on 169 children (Table 5) indicate
that compared to the orally-vaccinated children a lower per cent (81
as against 94) had received the full course of injections, and fifteen per cent
had received none. As analysis of the interview sample showed2 there is
apparently a "hard to reach group" which accepted neither form of
vaccination against poliomyelitis.
TABLE 5. SALK VACCINE HISToRY OF 169 CHILDREN AGED 6 To 15 YEARS
WHO DID NOT RECEivE ORAL VACCINE
Children
Number of doses Number Per cent
0 26 15
1-2 7 4
3 89 53
4+ 47 28
SUMMARY
Close to 10,000 Middletown children completed a two-dose course of oral
poliovirus vaccine between January and March of 1961. The vaccination
rate for the first dose (type I) was 94 per cent for school children, and
approximately 80 per cent for the preschool group. It was difficult to
determine the exact number of the latter and the per cent covered may
have been higher than 80. The return rate for the second dose (types II
and III) was 99 per cent for both groups. These results compare favorably
with those of recent community-wide oral vaccine programs carried out in
Cincinnati,8 Rochester, New York,' and other cities in the United States.
REFERENCES
1. Pearson, R. J. C., Miller, D., and Palmieri, M. L.: The 1961 Middletown oral
poliovirus vaccine program. V. Administration of vaccine. Yale J. Biol.
Med., 1962, 34, 483-491.
2. Cohart, E. M., White, C., Wilson, C. C., Howe, K. H., Pearson, R. J. C.,
Gerende, L. J., and Gerende, J. H.: The 1961 Middletown oral poliovirus
vaccine program. III. Factors influencing the acceptance of oral poliovirus
vaccine. Yale J. Biol. Med., 1962, 34, 455-477.
3. Porter, E. R. and Wehr, R. E.: Oral poliomyelitis vaccine program in Cincinnati.
Pubi. Hith Rep. (Wash.), 76, 369-374.
4. Rathbun, M. L., Font, W., Milham, S., and Ames, W. R.: Sabin oral polio-
myelitis vaccine experience in Rochester and Monroe County, New York.
(Unpublished)
497